DIALOG(R)File 345:Inpadoc/Fam.& Legal Stat 
(c) 2005 EPO. All rts. reserv. 



<No. of Patents: 



17525861 

Basic Patent (No,Kind,Date): US 20020008689 AA 20020124 
005> 

LEVEL SHIFTER (English) 
Patent Assignee: SEMICONDUCTOR ENERGY LAB (US) 

Author (Inventor): KOYAMA JUN (JP); AZAMI MUNEHIRO (JP); SHIONOIRI YUTAKA 

(JP); ATSUMI TOMOAKI (JP) 
National Class: *345100000; 
IPC: *G09G-003/36; 
Language of Document: English 
Patent Family: 

Patent No Kind Date Applic No Kind Date 



JP 2002118458 
US 20020008689 
US 20040201410 
US 6731273 
TW 518642 



A2 20020419 
AA 20020124 
AA 20041014 
BB 20040504 
B 20030121 



JP 2001187689 A 

US 891560 A 

US 833862 A 

US 891560 A 

TW 90115661 A 



20010621 
20010626 
20040428 
20010626 
20010626 



(BASIC) 



Priority Data (No,Kind,Date): 

JP 2001187689 A 20010621 
JP 2000193498 A 20000627 
US 833862 A 20040428 
US 891560 Al 20010626 



DIALOG(R)File 347:JAPIO 

(c) 2005 JPO & JAPIO. All rts. reserv. 

07250000 * *Image available* * 
LEVEL SHIFTER 



PUB. NO.: 

PUBLISHED: 

INVENTOR(s): 



APPLICANT^) 
APPL. NO.: 
FILED: 
PRIORITY: 

INTL CLASS: 



2002-118458 [JP 2002118458 A] 

April 19, 2002 (20020419) 

KOYAMAJUN 
ASAMI MUNEHIRO 
SHIONOIRI YUTAKA 
ATAMI TOMOAKI 

: SEMICONDUCTOR ENERGY LAB CO LTD 
2001-187689 [JP 2001187689] 
June 21, 2001 (20010621) 

2000-193498 [JP 2000193498], JP (Japan), June 27, 2000 
(20000627) 

H03K-019/0185; G09G-003/20; H01L-021/28; H01L-021/3065; 
H01L-021/8238; H01L-027/08; H01L-027/092; H01L-029/786 



ABSTRACT 



PROBLEM TO BE SOLVED: To provide a level shifter having sufficient 
amplitude converting capabilities even when the voltage amplitude of an 
input signal is small corresponding to the low driving voltage integration 
of a driving circuit. 

SOLUTION: A level shifter using a current mirror 150 and a differential 
circuit 160 is used for the converting part of the voltage amplitude of a 
signal. The potential difference of signals inputted through transistors 
105 and 106 to a differential circuit 160 is amplitude and outputted so 
that even when the voltage amplitude of an input signal is small, normal 
voltage amplitude conversion can be performed without being affected by the 
influence of the threshold of the transistor. 
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170 : B 1 CD V -XWITaA 
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( 2 ) 

1 

fglcoA*Hf^\ fulfill fl)7-^7*n7EIBi:A 
ifi. mrfSB2 <DV — x:7*D7@&l;:A*<*n. mflB^ 10 

«rE«ift®tt^«»fE*«lief SIB 1 GrttfflEjRt, 
2 43,ktf» 3 <0*8ftjRt SWTS 

20 

a** mmm2<Dh7>i/7.$<Dv~7,mmzx±i'£ti, 
mtzm2<Dh5>i?x$frz<vm2<Dttitimnj)K mm 

y-hist >««t*««w»c»ttufc, si 30 

isJ;tf»2<Z> h5>^^i, 

WE* 1 43 2 © h 5 >>*X* tr««E*««STS* 
2 *5cktfm 3 l/^k>7^t$)^ 
T, 

fflElfl2<Dh^>^X^<DKU-f i!ufB|g4CD 

h7>y^^^y- Kffit^m^wjcSEasn, 40 

il^fl^ MIggl(7)h7>yX^^V-7S 
«K:A*£*U itufBSg 1 (D h^>>***J&>*><BSi 1 (Oft 
SatB^3 0h^>> ? X^^y»hmilfcA^ 
£tU *2(DA*fif^ Mf2S2<Oh^>> ? X^^V 
-*««KA;&;*tt* »ES2(Oh7>yX^6©» 

2<om^<i^^ suib^4oo ^7>yx^©y- h«« 
y-hmmt kk >a«ts*»wtca«Lfc. an so 
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»i£i§»i§i»i* 1 co^Mtig^^^mwtc^^-rs, » 

1 »«JgS:<Z)* 7 CD h 7 >yZ^ <h> 
ffifiHS 50h7>yX^tS2 <7)«8itjei: 
It^), I 2^1M^80h7>yX^t, 

tg£tZ* S2lliS^90h7>yX^i, 
MESS 7, ^845j:^9C0h^>^X^^v' + -hm® 

T, 

§11 coA^ff MIB^l^h^>v ? y;^c^y-x^ 

j^t'A^^n, fjfB^icoh^>^x^^^^^icDm 

Sn, §S2 (DAyj{f^\ SufB^2 CD h7>yX^OV 
— Xffi«tCA*J$n, #fjE^2cDh^>:^X^£<D|g 
2(Dm*{l^\ mJES4<Z>h^>>*X^<Z>y— h«g 

[M3RJS5] 1 CD# U> ^--[§]S§£:, |g2cD;*Jl/ 

mjiBm 1 43<tuf* 2<DtJu>h^ : ?-\m$&\znn.mz& 
m^mm®mzmm&m%~tz>m 1 omsKst, 

2 CO h^>> ? ^^t, 

MESS I*cttfg2©h7 >s?x^ K«9s*#*s-r*3s 

SSl<Z>AA«^rt*. MfB*l<Oh7>S?X^coy — X« 
^tzA^^n, fuEIg 1 co f7>yX^^b^l CDHj 
*fft^rt*. TOEMKlHl&KA^Sn, B2CDA^f§^- 
MEff§2CD h7>y7^coy-7SI*i:AA$n, 
miBS2COh7>> ? X^^e<7)^2(75ttS*«-^^, B&3E 
illHl8(:AA$ns^t^itt^l/^y7^ 
[H*JS6] fg 1 ^l/> 7-@8t, S20)^l/ 

MIES 1 43,fctf» 2 <7}^ U> h ^ ^-lelSSt'mmWi'S 
ttStifclHftlEltti:* 

mmmmMmiznm&ms-rzm 1 onstM^, 

Hit H K >B«tSiaBi:««l/fc, mi 

^J;^g2cOh7>yX^t, 

mess 1 *5<ttfss 2 cd h =y >z;*?izmwi&mm~?z>m, 

2*3<fcCXS3(D«flltjBi:«:Wr* U^US^^-C&t? 
T. 
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ffjEfgl <Dh^>z/X$<DFU-( >mmt, SUES 3 <D 

CDA^«-^^\ iuE§tl (Dh^>z^X^<DV — XMi&\Z 
AtlZtl, fuEfl 1 <D V7>i/7,9frt><D i m i oty^m 

XiitA^^n, iuEJS 2 CO h7>yX^^^ OS 2 
cDtti^{f^^\ flEfg4<£> h7/yX^^y- h«@tZ 10 

ME* l/>ha 7-lEllS*ftW<fcT**»[ElB8<h, 
T, 

SlOAM^, fffEfgl <DV — X^^-PTIefKtClA 

MEfgl ^V-77*D7@Kfr50BlOHJ 20 
B93HM»liI8S^A*Sn, ^ 2 <DA*Mf ^3- 
SfffS^2 (DV — A ^^D7EHS§^A^^n, fuEifl 
2C0V-A7^DT|nJg§^eom2Om^{f^^\ StjfB 
ilftlera&lcArtSft, 

A^m^^mEEli't'SO^^^fT^^^^Ppltr^^T^, 
WIS U "fey hffl h : 5>zs7>&\ZV±y Mf ^A^f £ 

ME# U> h a ^-[Hjg§£:Jl^£f ^Hi!j[Hlg§^, 30 

wess ifew«2©h7 >s?x * iznmzms-t&m 

T> miCDA^«^^\ f5IB^10h7>vX^c^y- 
Affl«t3A*;$n, itiElfi l © h^>>^^<oC7)B l 

m 1 wa^^si 1 <d v^sVT.zt, 
i2?iM^ot, y~ hms^ k u-r >m^ch^ so 
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gilfcS5(7)h7>yX^t, fg 2 ^m^Ofg 6 CD 
StrESS»IHKi*l(D«8it«<*:*j*«'r-6, il^l® 

Si2ilMt*5S;<0Sl OCUty Ffflh7>y7^t, 
gliir^^l l©UtyMh7>yX?i:Sf 
•t%> l/^y7^T'*ot, 

i}ESl©h7>y^^OKK>®«<i:. iES3© 

fJE^2C0h^>^A^OFW>®«<h, 

SffE^l 0£>Uiry MB h7>yX^c?)y-Z«H 
AuEf£7, 1 8 o h 7 >y x^oy-xffl« tf gWf: 
f&WtZti. HU-f >««J4ME»7 1 »8©h7>^ 

ifBll 1 coy-fey bS§ h 7>yX^^7- A®*tt, 
SMBI 9(Dh7 /yX^OV-XMil^gi^ 
n, H U-f >SS^iES 9 0 h 7 >yA^<7)y» M 

h7>yX^(?)y-^(:AA$n, iI3ii<7)h7 

>V7,i?fr£><Dlhj]mm)*s tuES3<7)h^>v f A^O 
y-h«ff»CA*Sft, l2^A*i^ WESI2CO 
h^>>?A^<aV — Affi«tCA*£*l, tlflBl2 0h7 
>> J A^^^OtB^ft^^, ffiIBl40h7>y7^0 

«£Efi*KO*»S:fTfoa:^^»BBBK*l^Ttt, WE* 1 

o, si i <7>uiry hffi h 7>^?oy- niny 

»2<OA*fi^fi, ME*l<BA*fg^£i»<Bffift£^r 

13 Ht^3Si7^MfS5}cJi9tcE*cou^;i/^ 
fflES 1 <Z)A*rtf ^tt, <3£SJE»gOf§^T£> 9 , 89 E 

m2<DAtimmz, mmmi<DAJjm^(Dmmm.mfoiz 

1 2 ] H#Jg 1 *3B 1 1 fcE«<D U^JP 
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[is^ja i 3 ] m&m i 7ssiii#jh i 2 <D^-?nfr i 
i 4] is*3s 1 nmm^m i 2 c^^-rn^ i m 

K:fB«a>ffiE U -> 7 9 £ m ^ Z> £ <h * #® £ i~ £ t- 

[J*#JS 1 5 ] if 1 1 2 1 JR 

I C 1 3 ft O tu IB U ^ ; 1/ -> 7 ^ £ ffl t/ i5 d £ £ ?S £ t" S / ^ 

c»*« i 6 ] is*js i ib^m^m i 2 o^rn^ i m 

\z IBft mi SB U ^ ;u ~> 7 $ £ m o> £ 21 £ £ £ "T £ * 

1 7 ] ts^js i Tbmm i 2 ©^w^ 1 js 
f b m <v m 1 3 u ^ ^ 7 9 & m ^ & z. £ «r a £ -r 5 t* 

1 s ] m&m 1 7is»*« 1 2 cm^n^ 1 jg 

[0 0 0 1] 

Ki:ffl^e»ns u^oi^7^\zm\^^ mz^<Dmmm$& 

T, S5Sg«£Wu LCD (Mr^-/K) , OL 
ED (tlELf^fXyK) **Cffl^SfcO*»"r. 
[0 0 0 2] 

[0 0 0 3] ^^*^=i>t!zL-^ffl^-^ 
7tc<i:©ffl^ci:UTifi¥»SC0«lJD^*Ll^LCD (%Jii 
tyx^K) tt. $tll<£>ig»£: 1 0[V] — 2 0 [v]co 

[0 0 0 4] Lttfot, Hfia?tf)ffi«iE«EE-eB»£n 
^□>ho-7LS I iettfi*JETfB!bStlS«a 

[0 0 0 5] m 1 2 (A) (B) IZ* a«JE<ffl^'b*l 

Milfi^VDD# ^ctD^GNDt 
UT^IB-T^o CCTliVDDL VDD2, VDD 
3. VDD4Sffl^ fW*/hBftttVDD4<VDD 



4 ) #P?I 2002-1 18458 

6 

3<GND<VDDKVDD2tt5. ffi*(75 
&», GND=0[V]t;itt^) o 
[0 0 0 6] B12 (A) tC^bfcU^jl/^^^^, G 

nd- vdd 1 <ommse£#i~£A*{f ^ti*tu G 
nd-vdd 2 c^mmiie^wt-^ft^m^tt^fc^ 

mt&isTmmmWk&ftz)* z-<Di"vi'zs7j?<Dmi3L\tsk 

TOi5f:ftoT^S. gl(DP$TFT1201©V 
-XS^t, ^2©PSTFT 1 2 0 2OV-Xfi«i 

10 tttfcl:ttSVDD2HSasnT^5o IlOPiT 
FT120KDFH >SSM3(OPITFT 12 0 
3<0V-X««£S&«Sn, i2<7)PSTFT1202 
©KK>iSa*4©PSTFT 1 2 0 4<Z>V — 71 
i&t&mZtlT^&o S3(^PITFT 1 2 0 3C0HU 
-f>ffl«tt, Il^NSTFT 1 2 0 5OHK >S® 
i2^)PlTFTl 2 0 2 ^y-Miti:Si$ 
n, S4©PITFT 1 2 0 4^FH>fi«ll ff§2 
©NiTFT 1 2 0 6 O F U-f >Mi&t, Sl^PST 
FT 1 2 0 1 coy— Mit[:gi^tlTl^ 0 mi<D 

20 NiTFTl 2 0 5<7>V — Xi^i, W.2 ©NSTFT 

1 2 0 6 0DV — *ffi«£te<hfcK:GND (=0[V]> ^ 
gasnt^So *fc, A*«^ (I n) tt, B3<75P 
ITFT 1 2 0 3<^ir-h«St, Hl^NSTFTl 

2 o 5 coy- hmmtizxtiztL, xiim^(DK^m^ 

(Inb) tt, i4OPSTFT 1 2 0 4©y-Mg 
£, S2WNITFT 1 2 0 6(Oy-h*atl:AAS 
nttiS. dbl^W^ (Out) tt, ^4^)PiTFTl 
2 0 4^)HI/<>S«A^S?)Ui$n§. ^^T, §13 
CDPaTFT 1 2 0 3©HK>(B«3&^, il^ii-^CO 
30 (Ou t b) £lK0ai-rc<ht>ffi*£o 

[0 0 0 7] TFT^fJg^l:ttNItPIi: 

ifidb&tfi* ^mmm^ 3 . w\z^<Dm^m^:vr^m^ 
\z&\,*-c\t* micDmmm^, i2cotiis^i^t 
z> 0 mtux* m i (Dmnm?: £ fztfzT ft tfiNM-vfc 
sw^tctt, ®2(DiiiSi«Pi^i, 

[0 0 0 8] l«TOI^l/^l/y7^^S*W 
&»ft£K91-r5. A^Jft^ (I n) l:H i m^^Atf 
40 ^n^>£, NSTFT 1 2 0 5B»I«£ii:&0, 

tft i 2 o 3mmmvtm£Uz><DT\ PUFTl 

2 0 2©y-h«at:Hffi#GND, tftWLof 

PITFT 1 2 0 2B«IttJlt&5. 
—55. S^A^ff^ (Inb) ti^KOtSLofi^T?* 
-5*^. NiTFTl 2 0 6tt#9I«!ita:D, P^ 
TFT 1 2 0 4B3Httll«!:&5. ffi^T, PiTFT 
1 2 0 2, 1 2 0 4 ^H^Mt^a&ch^^^C^:^7^D 

dti^m ^ (out) h \ mn&mjjzft. ^<nt^ 

OfmiVDD2«i:a^o PITFT1201tt 
50 immftWihUD. PITFTl 2O2©y-HS0 
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®{££:L o = GNDl:ffijSnctS§ffit5 s 

[0 0 0 9] A^ff (In) L off^t©^ 

te, 012 (A) fC*-ru^;l/->^^^^*ifiS:i:S 
££j&>6±K£H«KS»T#, Hj^ffi^P (OUT) ^ 

s^o [vitas. 

[00 10] CCDJ:-5tcLT, GND-VDDl(7)tE 
fi*IS:#"rSA*fS^«, GND-^VDD 2 CDllJEESi'fi 

[0011] «cliT, 012 (B) ^mlsTzUUVz/? 10 
^tt, VDD3-GND(0«EE«16S:*-rSA*li-^H 
ML. VDD4-GNDOtEI*i^tt^liJ*{f^^ 

mm^xv<D^o\zt£*o'z^z> <i mi ©nitft i 2 

1 KDV — xm&t* % 2 ©NIT F T 1 2 1 2©V — 
7fi«ttt«5:fci:tiEVDD4l:SiBt*nTU5 0 811 
©NST FT1 2 1 1 © F V^i >mmtf& 3 ONIT F 
T 1 2 1 3<&V — *S«<ta«£*U 12 (DNSTFT 

1 2 1 2OKK>a«tt*4(0Ni!TFT 1 2 1 4 CD 20 
V— *®«£S»fc£ftT^£o S3©NiTFT 1 2 1 
3©HK>S«lt il^PSTFT 1 2 1 5 © F 1/ 

-f >««t, !2©NiTFTl 2 1 2<£>ir — httffit 
KSEIftStU ^4(ONSTFT 1 2 1 40HK>fi« 
tt. SH2 CD PIT FT 1 2 1 6<OKH >7§@£, »1 

©NiTFT 1211 ©y- bmmtizmm^nx^ 

So * 1 ©PIT FT 12 1 5©V — X^<t, 2 © 
PSTFT 1 2 1 6<Oy-^fi«ttttt)f:GND ( = 
0[V]) KSIMSttTH*. £fc, A^Hf^f (In) 
te, III 3 ©NIT FT 1 2 1 3<Oir-htffit, SlO 30 
PIT FT 1 2 1 5C0y-h««t*3A**tl, 
^-©^fefg^ ( I n b) S§ 4 ©NIT F T 12 14 
©y-htSt, ^2©PITFT1 2 1 6©y— h® 

a«hf3A**nT^s 0 (out) a, §14© 

NITFT12 140KW 5® 0 HBStl*. 

CCT% S3C0NSTFT1 2 1 >®*gc^ 
fcB*«*§<Z>E(E«^ (Outb) £St9£ti-f C<ht> 

[0 0 12] *A\Z, C©S£*0iJ©!/^>iU^^^©S*W 

a»fp*i»?8"rs. A^m-^ (in) clos^aa 40 

^nSih, PITFT12 1 smittSiftO, NI 
TFT1 2 1 3tt#»lttitft5^T, NSTFT1 

2 1 2©y-Mii:tiiWGND, ~rut>t>Him 
m**n. nit ft 1 2 1 2 \zmmvtmtte2>. 

— SfeA^ff^ (I n b) J4C©i*H i {f^-T-fe 
S*^, PSTFT 1 2 1 6tt**l«!lit&l5. NI 
TFT1 2 14IJ»Ittj|tftS. S£oT, PSTFT 

1212, 1 2 1 4#mzmmtjtmiiU'oftzii{z&r) 
&tim^ (out) \t. Lofi^^ui^sn, c©£^ 

©tfittVDD4 &43, NIT FT1211tt 50 
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lEmmVttfeiitfLQ* NIT FT 1 2 1 2©y- h^M© 

[0013] Xfim^ (In) G>«4fc*tH i fI^t©B# 
tt, 012 (B) U^;i/>-y ^^MS^WiSSch-S 

dt*^±E4:|g«lc31*T#, ttl**^ (OUT) ^ 

0 [V] t&S. 

[00 14] ZCO^olZhX . VDD3-GND©SJE 
fi*BSr*"rSA*fs^tt, VDD4~GND©mJEJi® 

[0 0 15] 

[»W*«ftL±5it5HB] 012 (A) (B) tz 

^Ltzu^)iisy&iz&tf&mm£jzz}\,*Tm^z><> & 

43, dCTtt* 012 (A) (B) ^fn^l/^jl/y7 

2 (A) <D^£^frf£ 0 RW^aE^fccfc-S^. Mifi©=3 
>hD-7LS U:i5^TH 3. 3[v]»fp^-rsfe 
(O^fitftoT^tl^o Sfcfc, 012 (A) tZ^L 
fzW<)Vz/7$\Z&>^X. VDD1=3[V], VDD2 

= i o [vimmcom^^^v^'o ^T^t. tft 

1203, 1204, 1205, 1 2 0 6 ^©A^ft^ 
©ffi^3 [V]T<fe£©^*fU NITFT 1 2 0 5, 

1 2 0 6 ©b€r^^tt*£E36^iS^3[V]T*^fc<tLfc 

Sffi^'hS <tjiZ>lZft\,** T F T^+»l:iIt5/:W 

[0016] *»§a^*5^Tti, sftaiCOckpfcffi 

So 

[0 0 17] 

[0 0 18] Se*©U^;U'>^^fc*5^T^, A^{§-^ 
ttBl2 (A) H^ott^T FT 1 2 0 3, 1 2 0 4, 1 

2 0 5, 1 2 0 6 ©y-htai:AASnT0^cfcft, 
T FT©Lt^l6»fi«J: 0 fcA*M^<&«JBEH<Ba* 

/hS<i5tSt, TFT^+^tc^a-rsfcn-©^-*- h • 

[0 0 19] ^dT, *58^<&U^;i/~>:7 5M;:i3t>T 
A^«-^©S^S^X^LT, A^(l^(7)iEli^ 
/hS<&ofc*&l;:fe* TFT©L^Uffi©t£g£§«- 
(:<<«o ^7c, ®JEH*i©^^icf4, ^!/>h^7 

Z>Zt\z£^>T. ^mn&%%nz>&o\z'?z> 0 

[0 0 2 0] KTIC, *%BJcDU^;i/^^^©^^fr^ 
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[o o 2 i ] hijRjs i \zmm<D, vo^zsy? 

mWtmt, *l <Z>V — A:7:f n7imK£, *2cDV-X 
^^PTHJgSt^^f-rsU^U^^^Tfe^T, *1CD 
A*{f^\ ME* 1 <DV-X7*n70»K:A*£ 

Httta^i<Dv-A7^-DT(HiK^e>^^iotts*fi 
ME^ifjtHjsSfcA^n. S2oa*iw M 

E*2 ©y-77^P7ffi[;AA*tl, ME*2<DV 10 
— X7^-D7lHlS§^^<^^2<7)tB^m^^\ MEHKIe] 
KKA#£n£;i<h£4#«£LT^£. 
[0 0 2 2] fl|#3H2K:E«G>, *5SW©l/^k>7? 

tcftttbfc, sife e ttf»2©h7>y^t t me* 
i*iff«2oH7>yx? K««t*«*&-r ** 2 ^oct 
tfS3©t«ititsf'r5i/^x7^TftoT, *i 

©A^lff^\ ME*1 cDh^>^X^<DV-Xf§*£t;: 20 
A^J^n, ME* 1 <D h^>;xX:^£>cD* 1 CDftJim 

^\ mmmwi^mizAtizn. »2©A*if^ m 

E«2(Dh7>y7^©y-xfi8l;AASn, ME* 
2 CO h^>> ? X^7i?^ t s> <D* 2 (DtijjjiS^rff, lift EM ft EI 

[0 0 2 3] |**fi3K:E«<0. *^Bjcoi/^;US/^^ 
IzmMLTz, glM^2(?)h7>yA^i, ME* 30 

1 & j: ix* 2 <D b y >z?7s 9 \zmm.^m^ &m 2 & «t 

^3<0«^jg < hSr#"r^U'^;U->^^-e&oT, ml IB 
^ifttmgSti, B3cDh^>^x^^m4coh^>v ? x^ 
tSfb, ffiES 1 © h 7>y7^© H K >fi«(!:, 
ME* 3 cD h^>:xX^cD^r — h*ffit^*^WtcS«c 

sn, M$zm2<Dh7>i;x?<Dbi/-t>mm£, me 
ru skoaai^ me* 1 <d k^^x^cdv- 

(D£B^ff^\ MfBm3CDh^>> ? X^<7)y-h^gfC 40 
AA£*U »2©A*if^ ME*2cDH^>;yX^ 
©y-7fi8i:A*sn. i»ES2 0h7>v?x^f, 
0*2 <Dffi±;fi-^\ Mie^4t7) H^>i?x^coy— h 
«®j;:A*£n£c££4#?ifc£ ito^o 

[0 0 2 4] H*314 1CE«C0. *^hjcdu^;u->^^ 

y- hist k u-f >««t siaBcftftLfc, 

* 1 ^s^sccd* 1 <d h 5>zsz>&ii* y— hm^t k 
K>a«t*«»wtc»«Lfc. jsi*«»5t<z>j6 2 
^h^>^x^<h, * 1 mnm3t<Df& 3 <ob 
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fl)l6©h7>yA^tSlft$AI/> h * ^ — ChIS§ 
<fc, MEM»[I]g§£* 1 (DMffiW(t%:mn t tf)\zmm't 

^ 1 ^l^cD^ 7 (7) h 7 >vX^ ME*5cD 
h7>5?X^i:S2C0«8KjlBii:«r«aW^»aE-r$, * 

2mmm^(Dm8 <d h7>y7^t, me*6cdh^> 

«a©*90h7>yX^t, ME*7, *8 43«kZ«g 

9 ©h7>yx^^- K««*c«tes«jii&-r-5m«ffl 

t*ft5l/^y7^"e*^T, *l<DA#{t^\ 

mzmi <Dh7>i?x?(Dv--xmmzAti*£ti, me 

JBlcoh7>s?x^^€»o*i©ffi*ffl#*«. ME* 3 
CD h7>^X^©y- h««K:A#;5n, i2(DA*f 
^\ ME* 2 CO h ^ >yXi^©V- XM^fCA^7$ 
*U ME* 2 <D h ^ >vX5^£>cD*2 cDffi^f 
ME* 4 CD h y>isZ.&<Dif— MSt:AA$n^^<!: 

[0 0 2 5] »3jc3g5{cE«<0, ^BjcDl/^UU^^ 

tt* * 1 (Dtiuy b ^ ^—ms&t. 12 (Dyj i/> h ^ ^ 

— leJ£§£, ME*143£^*2cD;*Jl/>h^^ — EUgStc: 

*i*«ktf*2 05h5>>?x^i, ME* 

1 43<ktf*2 CD h5>yX^tC«at*«»-rS*2 43<k 

(bxiimmfi. mmmi<Db^>iyx^<Dv—xmmz 

Xtf^tl. ME* 1 <D b y >z/X&fr£>CDm 1 <D\hfim 

mfi. wim^mmmzxii^n. *2cda*«^^\ m 

EI 2 © h 7 >y^^^y-Afi«l:A** n, ME* 
2CDh^>>?X^^^<D*2(Dm^m-^^\ MEHftEl 
B&KA*;S*i*;i<fc**MR<fcLT^S. 

[0 0 2 6] a«3H6^E*CD, *^©K;k>7^ 
te* * 1 <Dt) 1/ > h S y — EnJ^^ *2 cD^j U> h ^ ^ 

— IslKt, ME* 1 43*^*2 <D#U> h^^-[Hlg§tc 
«aW(C««snfcl6»|5iB ( i: % «JEI6»lHltt^«8K* 

*iawi:a«L&, *i*5ct^*2CDh^>^x^ 

fflfBB 1 ^cttfS 2 CO h 7 >vA ^ CtS^ftjgt- 
^>* 2 45 J: x$m 3 <^«Sit««t Sr#-T§ u^;u^> y 9~Qdb 
oT. H&EM»lHlKtt. *3 (D b ysVXi? b.%A<D b 
y>i?X? t^mis, ME*1 <Dby>i?XP<D 
>®^ch, ME*3 CD >zsX*<D¥— hiS^i^l 
^MtC^^^tl, ME*2cd h7>y^^©KK >M 
ME*4 £D h ^ >zs*5r<Dif— Mlt^fgW 
(Cg^^ti, *lc7>A^m^^. ME*lcDh^>S^X 
*©y-^»8i:A*Sn, ME* l <D h y>-J^9i^ 
t><om 1 OttS*fS^^ aiEg30h7>yX^©ir- 
h^StCA^J^n, »2©A*«t^ ME* 2 coh7 
>^^OV — X»«f3A*Stl. ME*2CDh^>^ 



( 

II 

[0 0 2 7J Bl#*7 KE«<*X *«^CDU^^s/7^ 

V-X7^a7lHlKi:, U -fey hffl h ^ >vX* ££W 
TSl/^y7^T*t?T, m 1 <£>A*{t*f*** MEm 
1 OV- P7EIB5{wA*$tl, MEmi£>v— X 

A*2n, m2G0A*ff^\ MEJg2 £>V-X;7*n 

rm&izxtizn, MEm 2 <Dv—*s7*uTm&fr*> 
(?)I2 com*m-^\ BftiESftm&KA^sn, A*ff 

Izy hJB hy >^X^KMJ-fey h«^^A*i-^^l<htc 

[0028] tf*3S8 tcEScco, *mm<o\s^)Vz/y$ 

te, # U> — HIBSi:, ME* U> y-[nIS§£: 

mi . y-hmstKuomttts^fRW 

twS^b^c, % i &£.z$m2 <d h?>i/7.? MEm 

ME^»iug&t;:A*£n, m2 0A*{g#**. mr 
mm2<Db7>-Jx&<D^—7,mmzAti£fi, MEm 
2coh^>> r x^^'b^m2(Dm*{f^^\ Misniftisi 

[0 0 2 9] »3R3M9^E«0. *%BJ(Ol/^k>7^ 
tt, y- MSi Lit, Hit 

ISCD® 1 ©h7>y^i^t, y-MitFK/I 
^££jg^Lfc, Il»l«^S2 0h7>y^^ 
<h, * 1 itt^aoS 3 © h 7 > vX^ (h, ll^li 

fcmsoh^^X^i, ^2^1^i60h7> 

X^£, i3ES6© h^>^j*^tm 3 
aft^att-rs, i2giia^i9^b7>yx^ 

MEm 7. »8*±tfS9©h7>yX^-h 

out^hs k y >yx^t> * i aum^^m i i <d 

Utyhffl hy >~>*X^££Wi"£U^ji/^y^-C£>o 
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T, S»E»l«h7>^^HK>*«i, ME* 
3 <D b 7>vXJO>'- h««fc#«««Kl«ttStU 

MEm 2 <7> h y >yX^O H U-f >fg^£, SJfBS 4 CO 
h^>ixX^©y-h*ffit^«atW*C»IKSti, ME 
»10O , Jt7hfflh7>yXi'Oy-Xfi«fl ME 
S7, »8©h7>yX^(DV- XS^^fIM{:S^ 
Sn, FU-f >««ttWE*7, I8^)b7>yX^(Z) 

ffih7>yX^(?)V-XS»l MEB9<£>hy>^X 

Em 9 <7> h y >^X^coy- K««£«»ttfc8&ttS 

n, ii(Z)AM^ MEmi£>hy>->-x^<ov- 
xi^i:A^^n, MEmi^hy>^x^£><Dm* 

ff^\ MEm3ooh^>> ? X^coy— MSl:AA$ 
tl, i2©AMf*^ WEB 2©h7>y7^(DV- 

xfi«i:A*sn, MEm2 F^>i^x^^ecom* 
n, ^BEfiiioasJftSrfTfe^viSBPfljciso^T^. meb 

10, SI 105 U -fey hm b7>zsZ>&<D5*— Mil: 
20 U-fey Mt^f£A*b, iSS 7 , 18, m 9 CD h 5 > 

[0030] «*3Si oicEi£<7x ^m(DU^)V^y 

X* «fE»l<OA*fiftt, i£«EEfi«t0«*rT?»?K 
MEm2<DA*fI#tt. «JE*l<OA*«^tiao)ffiffi 

[0 0 3 1] W*3S 1 1 t:iE®<?X ^BM(DU^JUzyy 
30 »*«17JSIII*3B9^E«^U'<^'>7^JCfe 

^t, MEm i <D\jim^\z* {&mj£mm<Dmnx^> 

9, ifEg2 0A*ff^H M^m 1 <DXtfim^<Dm^m 

[0 0 3 2] fS*3H i 2 i:Et©. *^0J^ 

If 1 7551* 1 i \zmm<D\y^)i^y^\z 

£>^T, MEm 1 ~BlTSW> 2 <DAJjim^<DMHzM$lB\&* 5 

[0 0 3 3] 

40 [58§H<Z>^*6<Z>»!ej 

[0 0 3 4] *^BJ(7)UA:;L,i>^^cOlpJS§^|5Sc^$^ 1 

\Ztto :^Tti fgifiCGND (=0[V]) , V 
DDI, VDD2^ffl^ t /hBHffiitt, GND 

<VDD 1 <VDD2 tt5o *f89J<E>U^;i/->:7^ 
tt, *«M*1 5 0TH*nfc*U*>h^^-lHlBt, 
ffitfcl 6 OTB£ftfcgg»lslK£, AHftl 7 0T1S 

tifcmi ©v- xx^-nriejsSch, i 8 oth* 
n^m2cov— x^^-DTiei^ch, «Bsaiio9^^# 

IT^§» * U> 7 — IhJK 15 0, MfblHlK 1 6 0 



( 
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mn<DmE£mm<Dm%k&ft'tenz> 0 z.z.x\ iiv>v^ 
^-ihi»i boh. a»«i«iaBS<ofij»***<-rsfc 

[0 0 3 5] PITFT10L 10 2©V-7lB« 
tt, lIVDD2CM^nT^^o PSTFT10 

1, 1 0 2 <D*f— h«ffittSl^r«§tW^«tt*n, P 
STFT101 (OFl/OS8*WNiTFT 1 0 3 
<0HU<>»«t«aW»C»«tSnTl^4. PSTFT 

10 2CDHK>I8H NSTFT104OKK> 
Mtl^Wl:SS$n, ^<7>y-HJ:0m^ (Ou 

t) SSS. NiTFT 1 0 3, 1 0 4^)7-788 

a, ««t«i o 9 t*sia9^»ttsnT^*. nitf 

T 1 0 5 CO V-7®8t:^S 1 ODA^fl^- ( I n 1 ) 
AtlZft. NITFT1 0 6^7-^fi«l:HI2(DA 
( I n 2) 35^AASn5. N1TFT1 0 5 £>y 
-UStHH^tH <hfct3«8itJBl 0 743J: 
tfNlTFT 1 0 3 c^y— hfStl^Mi:g?i$nT 

nit f t i o 6 ©y- na t h k >a«t 

tt, .hfe^mSitffil 0 843«t^NMTFT 1 0 4<7)y— 

[0 0 3 6] *%BjcoU^;U->^^OS*:W^:S[j^^, 

(Inl) /^bte, GND-VDD 1 Otiffi^Wr^^f 
^^A^J^n^o MSllHlS§a$ 1 6 0 \Z\t. «8E» 1 0 9 

SKI 7 0 43«t^2OV — 1 8 0 (C^ 
tt-SNiTFTl 0 5, 1 0 6H <h feC^- hfli 

Tttti-rnfc«aft8*T»fp"r^>. j:ot, nstft 

10 3©y-htai:lt VDD2-glC0AAffi^ 
(Inl) r H 10«JE^, Stt#fflb&*ffi#A*<¥ft 

38^ (In 2) 3&^t>«-^d«A*^n, fg 1 OA^t^f 

co«^<h(wi=titcbT, nitft i o 4<D?— vmmz 

tt, VDD 2 -§§2 OA*«f ( I n 2) fil!CD*JEE«:ffi 
St#WLfc*tert*A*£*a*. V.o, <t*tB 

[0 0 3 7] V.oi. V,.4<7)«tltt, 02 (B) (C^T 

6 0-CHtonfcH»lElBi:tc«k 

B[e1K(7)NSTFT1 0 3, 10 4Oy-XS8it * 
«t«l 0 9 K»8e<**lT<^*o iot, CKD2O0TF 
T ^—JST**. CCT% !ill?>A:*J 

g^^H i , 8 2 0A*ef^Lot'*5lfi, ii0 
&^OA*«te<0;*:/hH«te. V, , a > V, . t «t 
oT, NfTFT 1 0 3«y-h • V-XBf Eft** 
<&0, NSTFT 1 0 4©y-h • V-XHtEtt/h 
S<45. Ifc^T, NSTFT 1 o 3&ffinz>nffi 

I ...ttJfiflU NSTFT1 04*an§tffil.i4tt 
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M^T^o Z.<D£g, * U> h S ^-ln]£gtCj;^T, P 
STFT101, 10 2tCtt, 1 , 03 IC^L^mflt^SE 
n>5o cfcoTtH^Jiffl^ (Ou t) Kite, I,utT 1(4 0 

[0 0 3 8] * 1 CDAtKf i , W, 2 (7D A^ff^^ 

|gl(DA*m^Lo, »2®A*fif^HiT» 

io 0 2 (O tc^Tck^&/t;uA£q# en^o 

02 (D) tC^-r^-S^ GND — VDD 2 <DgiH£W 

[0 0 3 9] **«JB!B^*V^TJ4. A*M^ttt. *1 
^A*«^OJKte«-^S:^ 2 OAM^tLTt.^^ 
£0D2^<7Mf ^-<DW^tt^^lS0"T?3&<, 02 (B) t~ 
*TJ:5*=* Sl^I^^-l'^y^ NiTF 
T 1 0 3*3j;tfl 0 4£>y- h«SfcEPSD$n^ltffi^ 

20 [0 0 4 0] £Ac. ^Jl/>h^7- 085 1 5 0, MSjIh] 

gsi6otrKLTtt. i&f££Si93-r &^>— mm 

[0 0 4 1] 

[0 0 4 2] [*1«1]H3H, *mn<D\s^)lis7*7 

xDgzftti-T, mummzGND (=o 

[V]) , VDD1 (=3[V]) , VDD2 (=10 
30 [V]) ^ffl^TPJT^o 

[0 0 4 3] **S6WI<OU^;U'>7^tt, ^Sfis=3 0 0 
TB*nfciS»Jt«l5l!&.h, M1*3 2 0Ti^n/:g 
1 CDV--A7 ^-ayielSS, ^S#3 3 0Tl^n/:S2 
£>y — X;7* nZIeli&j^S&S W<)1> is y & ffi h . 
#3 5 0TH*nfc*SSBt^ctoT*fiK$n«>o 

[0 0 4 4] ST. tt»Oi^5RMtS, PIT 
FT 3 1 0, 3 11 oy — A««E«h. NITFT3 1 3 

©y— hmsittt, msvDD 2 tmswiziSEittsnT 

NIT FT312, 313 <£>y — ttfi 
40 GNDt*SMt*S3aE$nT0^. NHFT3 1 3(0 
Fl/Oim PITFT3 1 10FK>S8^1 
SlWfcftttSn, ^bi:PlTFT310, 3ll<Dtr 

£A^£n£o u©;-KSott$ 9 N1TFT31 
2©KK>«8H PSTFT3 10©FH >«8 
^i;tfNiTFT 3 1 2 (D Y — h«ffi 
n, U^;U->7^3R^i:A**ns. ^0/-H^l3t 

[0045] i^t, u^;p->y^o*?t/$i;:o^Tt£ 

50 BJ-r-So Mfbi8ffi(BlK3 0 0 tZ&l*T. PITFT30 
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2. 3 0 3<^V-X««lt tiBVDD2ttgWI:8 
fitSntl^. PSTFT3 0 2, 3 0 3<oy— MS 

ttsiMcmawicaasn, pitft 3 0 2okh 

>fB«43<J;tf NIT FT 3 0 6WFK >fi«ttSlM 
l:M$nTl^ 0 PITFT 3 0 3</)HK>ffl« 
tt, NIT F T 3 0 7 © H K >a«ti«6i)l:»«* 

d<oy-Hcto. rtyyr (Bu f . ) n^^rbT 

tH^ (Out) NiTFT 3 0 6, 3 0 7 ©V 

— NlTFT3O90FK>M<hl^65 
KSIKStU N1TFT3O90V-XW1 ttiEG 10 
NDtlgBlCgiSftTl^c NITFT 3 0 9©y 

[0 0 4 6] SI OV — X7arDTIslK3 2 0JC*3li 
T» PIT FT 3 0 1 OV-XS«tt«iSVDD 2 

fiAUASn§o — NlTFT 3 0 5^y-xa« 
£0, SI CDA^m-^- ( I n 1 ) ^AASn*. NIT 
FT 3 0 5 O H I/< >S«^y- h«Sttta»i:Sa 
*n, S6i:PITFT3 0 l«0KK>fi8tSSLW 

CCD/ - ^»±i*ilElESF^© 20 
NIT FT 3 0 6 coy- hWffiKA* 

[0 0 4 7] *2<&V — X:7*n7lH]&3 3 0K;fe^ 
T. PIT F T 3 0 4 ©7-XS«HtgVDD 2 tt 

gtag^siasft. y-h««ic&* ;-Kan*Mt 

fi^A*Sn§. — NITFT 3 0 8«)y-Xfi8 
«tO, Si COA^M^ ( I n 1 ) ^A*Sn5o NIT 
FT 3 0 >ffi«i:y— h*ffi««gMtcSa 

S5ICPITFT3O40FK >fi«(!:taM 

NITFT 3 0 7 MlCA*$n^o 30 

[0 0 4 8] *JSW01/^;k>7^©»ffS:, 03, 0 
4SfflHTR«t5. B4H H3"C^bfclHlK^B8T 
S:>^ i I/ — is s /S^ltt^o 

[0 0 4 9] S-T, ttSC^^TRWtS. NITF 
T3 1 3 coy- Mlf:VDD 2^A*Snt, ^31"T 
-5. Cftf:J:oTPITFT3 10,31 
JgK:ttGNDa*A*<*ft. ^K^lf PIT FT 3 
1 0 cO^ffifZcfc 0 , NITFT3 12 <oy*- htSCii 
VDD2#A#£ft, Ht5o i3t, y-HatC 
tt, GND^*fbT^ia^«fi#Sn, /-F/3»C 40 
tt. VDD 2 i:»LT^I^*fi^SftSo mW<Ofc 
56. £tf£ttffi#£GND\ »f*VDD2 , ^Et 
S„ >te*Ttt, GND' = 1. 8 

[V], VDD 2 ' = 6. 8 [V]. ) 

[0050] i^t, Xy^^^y^^z-o^xmrn-t 

Z> a NIT F T 3 0 9 coy— hSSfC, 5feO*SSB^e 
aj*$n5VDD2 , ^AA^n, ^ffi"r^> 0 i^TN 
ITFT 3 0 6, 3 0 7 XfB«(C*4*jBG N D** 

A^^n^> 0 — PITFT3 0 1 , 3 0 4<oy-h 
SffiKlti;, fcOSSffij^Sffi^Stl^GND^A^jS 50 
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mm-T&o NITFTSOS^-HitHH 
>m*RZ:l*mffiZtlT&D* NITFT 3 0 8©y- h 

oTFT«^i-rnfc«afts«T»ff"rs 0 «toT, ni 

TFT 3 0 6£>y— httffifdtt, VDD2-^1£?)A* 
ft-ff ( I n 1) PflODfllEE*, PIT FT 3 0 l*3j;tfN 
IT FT 3 0 StOffigi^A^TffitFi^fiJLZttBfi^A* 
2rt£o ^COmfi^V3o 6 chaiE-r^). NITF 
T 3 0 7Oy-HiHH VDD2-*2©AAI§ 

(In2) ra^«EESr, P IT F T 3 0 4 45 J; NIT 
FT 3 0 8<0#-r5»tttCJ:oTffi»[»«Ufc«ffl[*«A 
*j<*n*o d com®. £ V, o : i^IBT^o 

[0 0 5 1] V 3 0 6 , V,. 0 4 (B) \Z^ 

.fciKfc*. 3 0 OTHtotlfcSKiWBlHlKtt, 

So J:oT, Lfci^S^ (Out) 04 (C) \Z 

Ay77**ltutl:«t!9, El 4 (D) l;St±5 
GND-VDD 2(0gi|B£#T5/ , WX**» btl 

So 

[0 0 5 2] Jfc»<Z>fctf>* 04 (C) (D) Kte, 
CD W<)1> zs y 9 \Z r> TSIS^tft £ft r> fc«-&<D 5 a. 
l/-y3>ISI^7D7MTt/^o 04 (C) £43** 
S, lx^;U->^^tH^*t % !J{clE#fc&ff2£«oT^fc 
^Ct^b^S. 04 (D) x<Dnyy 7\hfl^it^t 
St, «JEffi1Btt0'- 1 0 [V]*S^LT^S3&«, *5£ 

?i^i/^k>7^ii, se*iT^iEStwfT-5 zLt<Dmm 
temmm & £ ft o z. t: ffimm * . 

[0 0 5 3] *SIS60t|tCT*bfcH3<75W|-ett, 
TFT3 0 5, 3 0 8 SNITFTi:L/T^^ ZLtl 
b^PiTFTiL, TFT 3 0 5, 3 0 80^-M 
it-HK^WiSA**? (I n 1 ifcttl n 2) 
ttg^U 7-Xfi«*TFT3 0L 3 0 4OHH 
>S«45i?/lll(ilHlK^A*raBfwSiabTfea^. 

[0054] mmm2immmi \z^^T\t, mmom 
i&mfzm (gnd> *b«u v 

DD 1 ^bVDD 2 ^ch^^TS Clc^cfcoTfToT^ 

^^^vxm^<Dm^^m^ftomf&(Du^ju^y^<D 

teGND, VDD3, VDD4$ffili, ^n5©*'hH 
9fU£, VDD4<VDD3<GNDit§ 9 &^MM<D 

««&K:GND (=0[V]) , VDD3 (--3 
[V]) , VDD4 (=-10[V]) ^ffll^TI»BJ-rSo 

[0055] ms\z, ^mmm<D\y^<juzyy^(D^\mm 

S^^fo H 3 ICS L fc U ■> 7 ^ SUflc 1 5 TFT 

(Dm\±^mz LfzmT-& o . tisvDD2^8asnT 
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^tcffilZ* iSVDD4«t^nT^5„ Sfc, Ail 
m j ^(7)'mJ±^^ZVDD 3-GNDT^ D . C<7)U^;U 
i/7$\Z^r>T, ^^lJESg ; &VDD4-GNDHf 

[0 0 5 6] *f£*R<D\s'<)Vis7&<DWift : £* 0 5,0 

5 5 0T?*S*T.««JB»i, SftiJHBlElBS 0 0£;<fc^ 
y — X7*n7lHlg&5 2 0, 5 3 0Sft5l/^y7 

[0 0 5 7] £t\ ««»K^TK9rr*. PSTF 
T 5 1 3<£>y— MIl:VDD 4^A**nt, 
£ e utlCi^TNSTFTSlO, 5 1 
gtttGNDtfA**n. ft^»3i"TSo NSTFT 5 

1 O^MtC^O, PSTFT51 2^y-Mil:tt 

G N D IIM L T^tfi^lfi^Sn, /— Fj3tC 
tt, VDD 4 iC^bT^^iS^^fi^n^o SJB^^^c 
», £t«fcMtr*S:GND\ it^VDD 4' ctlSfET 
5. (5/$aU-ya>8*TH GND" = -3. 6 20 
[V], VDD4' =- 8. 1 [V]o ) 
[0 0 5 8] lx^;U'>7d7ffit3O0iTBi^T 

+ , I n 345<ktJfI n4<k0A**n^»o — P^T 
FT 5 0 9©y-Mii:, 5fe(7)«iRgB^^ai***lS 
VDD4'3&iA*Sn, ^ilT^o ctoTPlTFTS 

0 6, 5 0 7©y-xs«i:lt tiSGND^sn 

^ 0 — Jj % NiTFT 5 0 1, 5 0 4 <Dtf— MSl: 

®-r<5o P ST F T 5 0 5 ©y- Mit H K >1« 30 
i«)li$nTfeO> PlTFT 5 0 8 ©y-hMi: 

Ttt(ri-rnt)i&fn««7?ftfp"r*, £ot, pstft 

5 0 6 coy— hmffilCte, VDD4-g30A^lf^ 
( I n 3) fW£>«BE&, NSTFT5 0 1 *3cfctfP3!T 

ft 5 o 5<oattfc<fcoT«tt»Wbfc«ffi^A*an 

0 7<oy-HSI:H VDD 4 -B4 (DXtiit ^ (I 
n4) fH<Z>«ffi£, NiTFT5 0 4^3i:^PiTFT 

5 o 8co*-r*ias[^<J:^Taffii»*iLfcmfi#A*s 40 

tl£o ^^m^K^rVsoT <h^fBf£o 

[0059] v 50( , v 50 ; <Dmm$, me (b> tc^-r 
v ifi - v 6 .,rao«fl[M*ia«L,Tm*-rs«sEswt- 

ioT, (Ou t) 3&^t±. 06 (O k: 

/t77 7#*ji*r^*ttCctt), 06 (D) iC^TJ:? 

[0 0 6 0] **i6«JwT*UfcH5<0«Ttt, 50 
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TFT 5 0 5, 5 0 8 *PSTFTiLT^5^ iltl 
^^NiTFTtl, TFT 5 0 5, 5 0 8©y-H 
gtFK/SS^^AASf (I n3SfcliI n4) 
KSSKU V-XS8STFT 5 0 1, 5 0 4COHU-T 
>ffi«43it5M»@KC0A*SB^igttbT*>ftl^ 

[0061] mmm3]mmmi^xzfmmm2\zT^ 
few* mmcommzm^T. iaa, la^^-r^- 

^^hB^^o **SfiWl^i5liTtt, GND-VDD1C7) 
«BEffi"IS**-r£>ffi^£, GND-VDD 2 <0*JEfiffi 
^^T^ffi^t^^^-r^, 1AA, ltH*II/^->7 

[0 0 6 2] B7B1AA, 1 ItiJlM U^;W> 7 ^£>#J 

±co*Bjt^tt&i^o ut— , *ss^j i -cm 2 <DiM^ (I n 
2) a*A*£nT^fc*^a*. «ievr e f \z&mzn 

t^-s^S&s. «ag«fe^GND (=0 

[V]) , VDD1 (=3[V]) , VDD2 (=10 
[V]) , V r e f (= 1 . 5 [V]) £JB^5o C^T, 

V r e f <0«&te, A^ft-^ ( I n) cDjgitlc^^HF^T 

(=0[V]) tVDDl (=3[V.]) <O^K*fi[<h&S 

[0 0 6 3] *^B^CDU^;U->^^CDi5^$:, 07, 0 
8 ^i^TPJt^o 08H H7T^LfclilKHH-r 
^■>^al/-y3>^^LT(/^, 07+. 
7 5 OT^SnsmSSBt, MtJ}*i*gleJS&7 0 0*5,fctf 

V — X7^D70S7 2 0, 7 3 0^ft5l/^y7 

[0 0 6 4] ST, «W»JC^^TBl^'r«>. NiTF 
T 7 1 3 <E>y— MSCVDD 2 (= 1 0[V]) **A*J 
$nt, ^St"** cnCJ:oTPSTFT7 1 0, 7 
l i coy- HSl:ttGND <=0[V]) ifi Ail 2 
&\zmmTZ>» PSTFT7 1 0CDfIf:J:»3, N^T 
FT 7 1 2 <7)y— htSCIiVDD 2 (pl0[V]) ^ 
A^tl, llt^o £oT, 0 5+, >-FafCte, 

DD2l:SLT^fitiW8n5, sftlpJCO*:*, 
»l±itSGND\ ^^VDD2'iSEf^o 0> 
aaU->a>iB*T», GND' = 1. 8 [V], VD 
D 2' =6. 8 [V] 0 ) 

[0065] iw, v"ouisy?mz^^TmwT 

NiTFT 7 0 9©y-HlC, Jfc 5 
UiAS«-5VDD2'^AASn, ®31T^>o ioTN 
§y T FT706, 707 <DV — Xffi*Si:*iSGND^« 

»WKjg«an*. — pitft7oi. 7 0 4<z> 
y-htgt:«, 5t^sassi5^^ad^$n^GND T a* 

A^^tl, ^ilf^o NiTFT 7 0 5©y-Mit 
>«tt£fiftttSnT*9, N|TFT 7 0 8(?) 
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T\ NlTFT 7 0 6©y-MSf:H VDD2-S 
1 ©A*«^ ( I n) M<0«EE*. PSTFT7 0 1 *5 
itfNiTFT 7 0 5<&ffitrtK<fcoTffift#fflbfcm{£ 

ITFT 7 0 7flDir-h«If:H VDD2-I2<^)A 
(I nb) H<Z>*ffi£, P1TFT 7 0 4&J:^ 
NSTFT7 0 S^^-r^JSiri^ctoTata^fflbfc* 

[0 0 6 6] :ct*, Vtos^^^Vtot^/M^i:^ 

^T#x£* (=10[V]) -Vref 

(=1. 5[v]> raonE.afi-'fe'-cfo&z-tifrz, v 

tot fc^fc— ^<7)mte£££ 0 ^n^MLTV 7 o.K, 0 
8 (A) (B) IZ^^vlZ. Xiim^ (I n) ^tfi 
^Hi (=3[V]) CDB#<hLo (=0[V]) (Dt^T^^ 

[0 0 6 7] ( 1 ) AJimn ( I n) \ZH i 

C(7>ch#, V 70i tt, VDD2 (=10[V]) — V D D 
1 (= 3 [V]) M<£>*JE£. PSTFT 7 0 1 iScktfN 
1TFT70 S^ffiKt-ioTlfigt^SflLfcate^Tti: 
So ZLCX\ GND (=0 [V]) <V r e f (= 1 . 5 
[V]) <VDD1 (=3[V]) t?fc£>7&^ ^c/hBB^tt 

V T 06>V 7 07 tftSo (0 8 (B) ) 

[0 0 6 8] (2) Xtimn ( I n) i:L o**A**tt 

&m 

Z.C0£%. V,.««, VDD2 (=10[V]> -GND 
(=0[V]) ra^mJE^, PSTFT7 0 lfe«t^NI 

TFT 7 0 SOffiRtCcfcbTtttt^tdb&fllffiitt*- 
(1) tl^S, GND (=0[V]) <Vr e f (=1. 

5[V]) <VDD1 (=3[V]) TffeS^e, */hH« 

ttV 7 ..<V,., (08 (B) ) 

[0 0 6 9] £oT, ft^ST? (Out) 0 8 

(C) tc^T^^^/^^X^f -ecoft, tH^iffl 

f©«Wy77*Slt:ti:J:0, 0 8 (D) \z^ 
GND-VDD 2 ©IfiS:ttS/^7^f 

[0 0 7 0] £7c. *^8E«lf-T*bfcH7^fi»JTtt, 
TFT 7 0 5, 7 0 86NSTFTtl/t^, Ctl 
b^PlTFTiL, TFT 7 0 5, 7 0 8^-M 
h # K>««t*A**f ( I n) SfcttV r e f 
y-^fi««TFT7 0L 7 0 4©HH 

[0 0 7 1] [*H£ffy4]*^Jfifi«Ttt. SMcOiij^Sei: 

^nsKSbiBigsas (v-xm-s§8S«»i§i 

y- Mi^«ffiftlHl») ^TFT^jW3Nftz^i3-rs 
*C, RftlHlgSa8^B8bTttS**ffi"e&SCMOSlHlK 
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[0 0 7 2] S-T, 09 (A) -!--> 
^*fcO># 7 0 5 9^J^X^# 1 7 3 7 #^x&£t;:ft3i 

y-f ft*f^X&<f:C0^7^*^dcSSS5 0 0 1 ±IZWL 
fb*>'J 3 >m, gfbS'U ^ >K£fcttBMb£fl:>''J n > 
K^tifOlieattA^fiKSTffilKS 0 0 2 ^Mf^o #J 
Atfv ^5X7C VDStS i NHi , N, Oa>«=> 

f^KSnSggftSYb^U^ >M5 002a£l0-20 

0 [nm] Wtt<^5 0- 1 0 0W) JgJifcU i^fi^ 
10 SiH ( , N,03&^fP»*nsK^t^b7K*ft>'U3> 

I5 0 0 2 b^5 0-2 0 0 [noi] (»SKttl0 0- 

1 5 0 [nm]) C0m-£\zmmMf&~TZ> o **Jfc#ITttT*& 
l5 0 0 2*2iiifitLTSLt^ MfBiS&iStffllom 
■«Sfctt2«KJt8l»S-&fc«ifitbTJB«bTfeft 

[0 0 7 3] ftt^^^S 5003-5006 te. #ft 

£ 5003-5006 <Dm£ \*2 5-8 

20 0 [nm] (Iff* b < 3 0 - 6 0 [nm] ) (DmZ^Wl&t 

y'J^/^/c^y'Jny^TZ^A (SiGe) 

[0 0 7 4] lf-iBa{t;ffiTjBaK***«*fP« 

— if— ^YAG if— . YVO ( l/-+f-Sffl^5. 

ctL%<DU— if— <&fl§^£>«-&l;ite. I/— if— ISiSis^ 
efei*$n^i/-if-^^fe^^Ti§*^*7 ! eb*^ 

^*«^tt/i;i/*5SfiB8t* 3 0 [Hz] t U if-X 
*;U=¥— 3Effi* 1 0 0 — 4 0 0 [ml/cm 1 ] (ft^» Kite 2 
0 0-3 0 0 [ml/cm 2 ]) *fc, YAGU-if— 

»1-1 0[kHz]tb. U — if-X*;i/4=-**£3 0 
0-6 0 0 [mJ/cm* ] (f^WKlte 3 5 0 — 5 0 0 [mJ/c 
tfDttStfi^. ^bTiHl 00-1000[mbi], 

4 0 0 [Atm]T»2K^*3tbfcU-if— JttSSffi 
^ICloTMMl, codp#^««U— if— 3tt<7>e*a^- 
40 ;bi*^ (^-— n— zry-Jm £8 0-9 8[%]£bTfT 

[0075] mvt^m&m 5003-5006 

^I5y-h^l5 0 0 7 ^Mt^ c y-h*6»W 
5 0 0 7 H^XvCVDffiifcttX/Vy^SSfflK 
Jp££4 0-1 5 0 [nm]<hbT^U=i>*:$tr*feaBtT 
^/£T£o *HSE«*J*T?tt, 1 2 0 [mn]<Z>JS;*T»fbS{b 
•>U3>KT'Mt5. y— h*efid«ttC<BJ:-5 

50 fcfi<^. WIAtf, BKb->»J 3>tt*fl=K>*«^K:tt. y 
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7X7CVDSTTEOS (Tetraethyl Orthosilicat 
e) <h0 2 chSriE&U SJfcJE*4 0 [Pa], S«3flJK 3 0 
0-4 0 0 [t]tU (13. 5 6 [MHz] ) , « 

#*S0. 5-0. 8 [W/cm , ]7?&«$-&TJgJ5£'rs^: 

tt, -^C0^4 0 0-5 0 0 [X:](DmT-—)\'lz3:r)f— 
[0 0 7 6] f LT, ir— h|gill5 o o 7it:y- h 

m^^^j^-r^fc^co^ i osmmks 008^2©^ 

i!5 0 0 9 t$Mt^ B ^lCD^m 10 

!5 0 0 8^TaT50-l 00 [nm] <£JP£ 
^2(7)iii5 0 0 0 0-3 0 0[nm]CO/P£ 

[0 0 7 7] TaRIJ^y^ffit, Ta©^- iry h 
£A r ^XA 0 ^T£^£tC£D^J&T£><> ^co«-£\ 
A r tCig*C0X e^K r &titi?LZ>£, T a BI<7)[*lgEJfc^ 

*BC0T a^C0Sta^^2 0 [/iQcm]lST»0y- M 

1 8 0 [MQcm]Sfl[-C*0y-h«Si"rs^ttTrS]* 20 
T*5, afflOTalRSMt^fcftC, Ta^affif: 
iSl^*gafl|jgS:fe^SYt:^>^;l'* 10-50 [nm]SfiE 
a)Ji^TTa^Tffi{;MLTi5< t at§G0T al^g 

[0 0 7 8] Wl^ffMt^i^C^, WSr^-iry h 

-g\ 9 9 9 9 [%]OW^-yy hSfflli, $ 

»iE*UTW|R*«ric-rac:i:lrJ:0, J£in^9-2 0 
[^ Qcm] $rH^-r^> d t^tti**. 

[0079] *sufi0iiTtt, m 1 (ommm 500 

tifnt>Ta, w, mo, al cu 40 

ifi5 0 0 8^fft^>^^ (TaN) T~^J&L, ^ 

2 (ommm 5009 swttsa^t, sg 1 <Dmn 

I5 0 0 8^if^>^^ (TaN) T~^f£U fg 2 tf> 
^11 5 0 0 9 £ A 1 £-r*a^toii\ S 1 <7)^m^ 
5 0 0 8^tft^>^^ (TaN) T^f&U g2©i 50 
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«JK5 o o 9 s c u ttsa^bt^itf ^ns,, 

[0 0 8 0] US^X hl:i;^TXi7 5 0 1 0 £JJ2 

J£U MRt;s»*)g«TSfc«>0» l ©xy f >if 
MS^fr^o *HJBOTTttICP (Inductively Couple 
d Plasma : iS^iy^XT) iyf>{ r ffi$ffiK 
x 7 ^>^ffl^X{;CF, t C 1 , Srig'&U 1 [Pa] com 
ATH-l'^lCDlitCSOOfflWRF (13. 5 6 [MH 
z]) «ASfiAl/T^7Xv64rtLTfr5. Sfifit 

(iS^X-^-^) iCfc 1 0 0 [W]£>R F (13. 5 6 [MH 
z3) tA^SAL, ||»WfCft(Oe5A-f 7^«JESH3 
JEjPT^c C tC 1 , tti6f:HWR5«T a 

[0 0 8 1 ] ±IBx 7 f>^frTJj:, Uv^MliS 

2 <0**«<DSBfiB5*^—/t— Jgtti^So t— /I— ffitf) 
££1*1 5-45° <h£t*. y- h*6«ttJt^3SaSS:S 
tS< X7f>^t5fc»HH 10-2 0[%]g 

fc&<kisV^>t&&mmVfcm\t2 0-5 0[nm]g^x 

^ffllCcfcOll (Z)llli:g2 0itl^b^i 1 
cO^t^^^SB 5011 — 5016 (^1 (7)3i®B 5 0 

I 1 a- 5 0 1 6 atS2 0ilI5 0 1 1 b — 5 0 1 
6 b) ZmtfL-t&o £<0iS, y— M6WR5 0 0 7 K: 
*3l^Tte, Sg 1 ^M^^ll 5011-5016 
ton&tri««tt2 0- 5 0 [nii|]gKlyf>ySfti< 

«tofcs«^?g^sn5o (0 9 (a) ) 
[0082] tit, m i co f- br>yfflas:fTV^ n 

-f ^> H — yffi^^frtt F-X«£ 1 x i 0 1 3 - 5 x l 
0 ' 1 [atoms/cm* ] <h U SO^^iE* 6 0 — 1 0 0 [keV] <h 

-TStg** *SMl:ttU> (P) SfcttBt* (As) * 
JfH>£^\ dd-eHU> (P) *Jfll>£„ £0D«^ ^ 

II 5 0 1 1 - 5 0 1 6 **NS£tt^T£^«%7c;iRlC 

0 1 7 - 5 0 2 0 *l£ D m 1 <D^*fi«lfH«5 0 

1 7 — 5 0 2 0 tcttl X 1 0 10 - 1 X 1 0 2 * [atoms/c 
m 3 ]C0^«H^N^^^^i-^^$e^x:^^^j!3a-r 

(0 9 (B) ) 

[0 0 8 3] friz* gi9 (C) £5 1::, UvXh 

X7f>^Xl:CF,tCl I «!:0,i:Sfflti. W 
RS»{»i:xyf>m. g2^x 7 f > 

^ffl3a*Cct OS 2 O^t^OSm^ 5021-5026 
(§| l 0)^11 502 1a-5026a £gl 2 com MM 
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5 0 2 1 b — 5 0 2 6 b) &m&-§rZ>o ZL<D^^. 

21-502 e-crmtitiu^mmtz *>\z2 o- 5 o[n 

[0 0 8 4] Wi^Tai(Z)CF. tC 1 f <DU& X ' 7,\Z 
Is, TaFi, TaChliHgftT*^ fot, C 10 

*fc«F-f ^->^atc^±-r^> 0 -earns** 

ame>^y : ?>ifmmi*i&T'rz>. s£-?t, wn^Ta 20 
m£<n^y^>?mm\zm%ft&z.£&^m£teowm 

[0 0 8 5] fit, 010 (A) fC^-T£5 Jr?g2CD 

3^mJE^ 7 0 — 120 [keV]£U lxi 0" [atoms/cm 
*]<D F~X*T'fT^, 0 9 (B) Tft«¥Wfl:»^JgJBK 
^flTcft 1 ^M%ffi«60Wfi«fC^fc^*fii»ffi«*Jg 30 
fiTTSo K-t:>y}l S2 0»«Oiti5 0 2 1- 
5 0 2 6 ^^5t*^t5-7X^7^:bTffll\ ftl 
502 1a — 5026a <£>T<8'J<D8B« 

g2^«ftg«5 0 2 7 — 5 0 3 1 
C(Dl2OTMtlS^5 0 2 7-5 0 3 HC^ 
SP^nfcU > (P) ©ISH % 1 0 2 1 a 

-5 0 2 6 aO^-^-SBOJitfffCtSeoTa^^ttaift 
^EStbT^^, &*3. mi ^aUSJf 5 0 2 1 a-5 
0 2 6 a^^-Zt-gB^fi^^^^SfC^i^X, ftl 40 
CO^^M 5021a — 5026a (D^— rt — {8<Z>38ffl$J&> 

[0 0 8 6] gEt>T, B10 (B) \Z^-?&o\zW,3<D 

t*, SStt'ft>Xy5 L >^ffi (R I Eft) Srffl^Tfir 

0 0 g3©X7f>^ICJ:D, 11^11502 

1 a — 5 0 2 6 a<D5=— Z 1 ? — gRSrS5»W^Xu/^ 1 >^L 
T, mi ©3ttt«^¥*»:Hi!:a&S«*^«/h$n 

£><> S30Xy?>!yfflIl:±oT» i3(?)i^i 50 
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15 0 3 2-5 0 3 7 (ft 1 <£>3|®B 5032a-50 
3 7 a £ft2<Da|imJI5 0 3 2 b-5 0 3 7 b) 

-r^>o z.<Dh€. y- hm^ms o o i k^^twu §i 

3 ©fl^R<Z)»mJi 5032-5037 TSbn^t^ 
tt*^JC2 0- 5 0 [nm]SKx-yg i >ifSnj»<&^fc 

[0 0 8 7] ft3(DXy^>dffiiatCcJ:oT, S2OT 
££#7t§^ 5027-5031 t3*5tiTtt. ft 1 
5032a-5037a £MUZ>m 2 <7>^Fffi«iig« 5 0 
27 a- 5031a ftl (D^^mmtM 2 (D^ffl. 
*®*<i:OM©»3^)^>6i»Sg*5 027b-5031 
b t^JBfiKSnSo 

[0088] f it, bio (o \z^-r<kviz. pm 
tft #i 5 o o 4 1:, m\<Dmm 

M t tei££>i»*S!<DS6 4 0^>fi«|ffia 5039-504 

4 S:?gfiJc-rS. ft 3 C£>^#c£)9l^/I 5 0 3 3 b ^T^^f 

m&Mf&-tZ> 0 NlTFT^Mt^&ttf 
3I#:S 5003, 5005, «J#^fig|5 5 0 0 6 45 Jitf 
MHI^a5 5 0 3 4 teU^X h^X^ 5 0 3 8 T^S^teM 

lt45< „ ^mmmms 039 — 5044 \z\^n^n 
mte&mmt:') >^jp^nxu^>^\ >^^> (b 2 

H 6 ) Srffll^fc-f F — :/ffi"CJgfi!cL, ^c^^-rti^ 
®«^45liTt)^F*fi4&««^2 x 1 0 I0 -2 X 1 0 1 ' [a 
toms/cm 3 ] 5 Jw~3~£ 0 

[0089] et-hs-c^xsT-tn-en^ftiR^^frji 
iz^m^mm t $m$Ltsftz> 0 M^ftitM^gs 

cOM<Z)iil 5 0 3 2, 5033, 5035, 503 
6#ir— h««£LT«l!rr£>. 5 0 3 4lifttt 

<Oy-X{|^8tLT«l6tSo 5 0 3 7 ti$lEa«t 

[0 0 9 0] l/yXh77i7 5 0 3 8S|»SLfc^ m 

jpsnfc^se^Tc^srSttfb-r^xssfTPo ccoxg 

U»+f-Tx-;Uft, Sfcti^ tf y F-tt-v 

^7--w (r t Aft) &mm-Tz>z.£&thmz>o m 
7 ~-)i&-etemmmm& i [ppmj^T, » * l < a 

0 . 1 [ppm]^Tco^*HH^4 3 "?r4 0 0 — 7 0 0 

[t:], «*WJwtt5 o o-6 o o uci-vfto *><D-e$> 
*^mwv\*5 o o [x:]X'4mm<DmMm^rfo 0 
fcfzis, ft 3 (omvtoimnm s o 3 7 -5 0 4 2 fcsH* 

[0091] 3- 1 0 0 [%]t£>7kSt£^Of?ffl 

M^-e, 300 — 450 rati — 1 2mm<^>^Mm^: 

frtsK ft«¥3l*H«:**<b-rsxSSfT5. dcoxg 
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[0 0 9 2] fg 1 CDSH^liK 5 0 4 5 ttgKt 

£{t->»J n>a^€» 10 0-2 0 0 [nm](Z)iP^T^fiJcT 

[0093] fir, mm®$&mz&^Tmyt¥m&m 

7, 5 0 4 8, KU-<>««fcn>^^ K 10 

K>E85 0 4 96Mt5. H*aBK:;fe^T 
te, i^ill 5 0 5 0, 5051, 5 0 5 2 £ 

Wf$u?%> (mi 1 (A) ) o £CDg&tt«S5 0 5 0 lC<k 
0, V-Xi^»5 0 3 4H BI*TFT<fc*|ato&:S 

ia^fi£*nso ®^mii5 o 5 2 

[0 0 9 4] EULOck^KLT* NITFT, PiTF 

[0 0 9 5] **JfiWltt, ^77J"7hUJ7*fflW 
[0 0 9 6] ifc, **JfiOTT^-rxSfcSe*tf, 

^->, rr>^j7 h/Jx — — >, ^2IB»/^-> 30 

0|Sl±l:S4t5C(i:^T*5. 
[0 0 9 7] jttt>T, ill (A) 7277V y 

t^SEf^MS 0 5 3 SrJgflcU^ fc*>^«ia*fT-5o 

[0 0 9 8] *f|6]S« 5 0 5 4 £JBSc-T So *HrJ 

S1S5 0 5 4tltt*^ — — H5 0 5 5 — 505 
7, t-A»3-M5 0 5 8 ^Mt^ #^-7>f 

JlteT FTcojt^-e*fe<7)^^— :v;i^-Jf 5 40 

0 5 5 iSfi^^7-7^;^»i5 0 5 6 £&mteT 

[0 0 9 9] glli5 0 5 otzs t>it-rm&<D 

^7-7^M-l5 0 5 5, *feco^f^-^>r^^- 
15 0 5 6, tfi^7-7^rM-I5 0 5 7i^l 
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-tt7^ UJH»ISJcK»t«'&Lfct><DTl -3[um] 

*y-<7)iS5*tt^-— A— n— M 5 0 5 8 1 — 4[u 

m]**«-rsct*CcJ:0 2-7 Urn], £?£L<te4- 

^Sr^^"r^ 0 A*— "I— M 5 0 5 8 tt3tSftM* 

[oioo] x^-ii-coEiittffi*^ft5t'rntfAii 
^\ m&timi i (b) T^-r<t5^sa*a±^ffi« 

it**H6]*ffi5 0 5 4±tCiH»LT J fc«tli. CCOX^- 

[0 10 1] t-A-3-hI 5 0 5 8 &&f&l,fzm, 
Mfamms 0 5 9 */1^-x>50g/&U SEPTUS 0 6 

[0 10 2] fit, Hi*SBtK«il5l»ffi3&««j5SSnfc 
7^tV y-r h U?xlfita[fiiliSiSy-;i^j5 0 
6 2TfftS0&to-frS o ;U»J5 0 6 2 fCtt^>r ^ 
SA^nT^T, ^(7)^7^ 7-iX^—tj-CJ;oT^~ 

&mw*i*or2ttcoK«*«ai!iO'&fo-a:6n-6. 
^ m&&<Dmizmskttms o 6 1 ^axi, »itsa 

ill (B) l:«t7* r-f ^ h U ?^IKft«*8 
[0 10 3] &*3, iaE^frSfCkOfPfl&SnSTFT 

[0104] &fz. ^mmmizTM^isfzm^^wit. 

S*8«0>^&e>-f\ XH?hDJ^^yt>X (E 
[0 10 5] BU609 5]iai 6 \Z. ^mtDWOlis? 

o±tz, y— ^m^HK»ni8s i 6 o i , hfi-^-^ 
mmmm 1602. mm& 1 6 0 7 a*— #«j&**it^ 

£0 V — xm*f8UB»lsIK 1 6 0 1 tt, U^JU^^^l 
6 0 4, y7hl/yX^ 1 6 0 5, 7to^-f 7fl 
6 0 6€P£#LT^£>. 

[0 10 6] ^m<D 

l s i j: o&$n£tiz> 0 sifiT-ti, l s i m&mnmm 
tiit\z&D. 3. 3[v]^T*af^-r^fc5t>, 
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mn\t. ^^mtDu^jiisy^ i 6 o 4tcTfi*isift^ 

Sir, y7H/yX^*i:I?»nS B 
[0 10 7] &*5, 6Tij:iSLT^^^^\ MB 

[0 10 8] **afi«JCT*LfcBI 1 6<7)«^S 

[0109] immm6]*mmm-c\*+ is»imgs«:*& 

zmtiL-Qm^fz \s*OVz/y&\z& rtyyy SMi 

[0 110] B17H **MWIK:43W-£k *^BJC0W 
^)\szsy&<Dmt&#il3l&iT$>Z>o TFT 1 7 0 34dJ:^ 

1 7 0 4 £^f-f £^Kj[eJS§ 1 7 0 0 S#U TFT17 
05^TFT 1 7 0 8, Sfc T F T 1 7 0 6 £ T F T 1 

7 o 7 hffi^n^nm 1 ^i/> ^-niBssjitfai 20 

2 o# u> ^— m&£*«j«LT^£o 

[0111] l^TfC, 017, 018 ^fflOiT, ^-SBOT 
»ffi:o^TR^t5„ 0 1 8 (Z^Lfc~>^ jlU— 
>fClBLT<Oft«jlB«JEtt. SMWltHtt, GND = 
0 [V], VDD1 = 3[V] 4 VDD2 = 10[V]tL 
fz. £fz. HI 7 4»Ott8S«tt, g-SiH^T FTSr^TL 

[0 1 12] A^SfJ;D> GND-VDD1© 

mm^T^> 2 ^<om^ ( 1 n 1 , in2) ^A*sn 30 

£(018 ( A) ) o TFT1703, 1704 t7>y— 

ct^T F T 1 7 0 1. 1 7 0 2 <75&SiftffiK ±0 T#fiJ 
$nfctfit*5. £<7)£^<£>, TFT 1 7 0 34oJ:r/ 

1 7 o 4<^y-hm®^4B^^mfe^^n^ r nv lJfl3 , 

V, ;o4 t*Et-5 (0 18 (B) ) 

[0113] mass 1740 ^ti^msK^ 1,740* t 

FT 1 7 0 3 £Sitn£>«8itS: I,, oa , TFT 1 7 0 4£ 

wtn^mst^ i,704 ^-r^>i:, 1 ,740 = 1 + 1 , t 04 40 

V IT03 >V, 70 , a>£3\ I 1I01 >I,; a4 T* 
«fcoT* TFT 1 7 0 5, TFT170 6 £fflt*l£> 
«8it<Ofiltt-?-<0*S I , ; 03 > In.^ftS. T 
FT 1 7 0 5, TFT1706 *88n*m«W*ft^<*n 
fcCtfCcfcO, TFT 1 7 0 5, TFT 1 7 0 6Oy- 

SIBT^. TFT 1 7 0 5£TFT 1 7 0 8 
TFT1706<hTFT1707 £ ^-^tl-fn* U > h 
S ^ — £fltdcLT^£<Z>-T?. TFT 1 7 0 7, TFT1 
7 0 8 hlfit) C ^T'^^tl^ 0 V 50 
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.ioi=V i:oil V 1T06 =-V tT07 TfeO, VI 7 0 3 ^V 
1 7 0 4 tc7>^/jNHfil3&iffiaiOaOT&S<h^, V 17o; 
>V I706 , Ljfcj&^T, V i: , 7 <V 17 , B £&£> (018 
(C) ) 

[0 114] y$aU-->3 >^^^4o^T«, 

v, 70i , v ll9l (Dmmt. mis <o tc^f^^ic 

&&"£6. 5-9[V]£&£ 0 V 17 0 7 *^H i *fic7)i: 

TFT 1 7 0 7tt#*l«fit&-5. i^T, TF 
T 1 7 0 9, TFT17 1 OCir-HttttWO, » 
CKOt^. VnnHLotfitftO, illf 

z.n\z&Q. tb^^utt* vDD2^m^o ^ 

tC, Vn.T^LotE^tS, TFTl 7 0 7^iIL 
T, TFT 1 7 0 9, TFT1710 <D5*~- hM&&± 
*a"f£>o CC7)<h^, V n .iBHi*fiT*S* 
6, TFT 1 7 0 8B8IL&K cmidckg, tB^iffi 
^tCtt, GND^gnS (018 (D) ) o 

[0 115] 3=fc, **JEfi»JJCT*Lfc|g 1 7 0« 
tt, TFT170L 1 7 02*NITFTiUTU5 
^\ unb^PiTFTtt, TFT1701, 170 
2©y-MSt FW>««t6AiSf (I n IS 

fc« i n 2 ) v-xmm&nmm 1720. 

1 7 3 0^J:^»JlHlE§<^A*a5^S^UTt)^^ o 
[0 116] [HSECT7]*iSJg!iTtt, 0 1fC^L*rJ; 
A^Hf -Jfte, TFT 1 0 5, 1 0 6©V-7(S8 

[0117] 0191;, *mMMiz&w&&mmf&m$: 

^to BliOfflMIl ^iftim^^A^ft^ (I n 
1, In 2) t^Pflt3igBSn&TFT<oafiK^)*"e* 
£ 0 ilt, fnftllnl, In2M^nW; 
NST FT 1 0 5, 1 0 6H Zrtl^tim 1 9 KiSttS 
P^T FT 1 9 0 1, 1 9 0 2 KB«j<**U A*(S 

[0 118] EJLTIZ. 01 9 \Z^VfzU^Jlzyy^<DW} 

mz-Dis^Tmm-r&o 

[0 119] M»J[E]gSrtc^TFT 1 9 0 3(Dtr— hW>m 
\ZtP1]UZftZ>mJ£. r^JC^^^m^tCP^T^ 
A^o &*5, r^fCtt* VDD2-GNDffl<OUfft^ 
(£>®&^gm 5 £ £ « tu SB L< it £ 43 0 "C * -5 o 

[0 12 0] S-T, A^fl^t ( I n 1 ) CHi ^A*$ 
nSBS, P^T FT 1 9 0 1 c7>y— hmffitC&tf^Ste 
tt3[V]T*So u^tfCPiTFTl 9 0 lOir- 
h . y-XBB«£Et, V CS1 tt^T* A^m-^ 

(Inl) tCL o#A2j£*l£>R$, P1TFT1901 
H*atC*5WS*ffitt0[V]«t&D. C^)£#CD 
PIT F T 1 9 0 1 ©y- h ■ V-XPeltE*. V CS2 

[0121] C<D£Z. I V C5f |<|V CSJ ItS^o 
^;*3tHTFT190 lOONfiffi*, R B , . R L .£ 
■TS£* Rh,>R t .fc&S. TFT1 9 0 lOONfita 
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&&^t%* VDD 2 -GNDPp1CDj£Jf[»f | J^«toTr 

gjzmn&nmt. ^oGND\z^\^m^nx{&<u 

Z> 0 StrTFT 1 9 0 1 (DON&tKtfl&^t* r fiilzm 
nSffiH ± 0 VDD 2 tC3lo3f £ftTift<£fc£>o L 
fttf-^T. PITFT 1 9 0 3^y- h*a^BPSP*tl 
S«ffitt, AJim^ (Inl) ^iHjUatg^rfcoTfe^ 
SiBTfUft-rS. MKjIhISSF^TFT 1 9 0 4<D*f— h 

ififCiO, A*ft*§- (In 2) <hIw]t;iiffl£:t>-?T$> 

ft, mmmm, mmmim<Dm^hmm\zLx, o-v 

DD 2(D^iil^WT^>{f-^^:ai*i"^«> 

[0122] mmms^^mM<Du^<)i^y^\z\t, ^ 

[0 12 3] 1 l^LfcJ: O \Z, l"<)li/7i?^(Dm 
«R««&JBtt, 1 0 7, 1 0 8. 1 0 9<D3«BfrT*S. 
B 2 0 KliS^Ttt, -£-£>J!&«T FT2 0 0 1. 200 

2, 2 o o 3 \z^^xmm^nx^K). ZrnZOif—h 

mg'vOmflCflWStt. *jS382 0 5 0^<fc5o £-?T, 
U^;i/->7^^<0«8Ett»*je»r-rsi3tt, TFT 2 0 
0 1. 2 0 0 2, 2 0 0 3^#ilttl ( hf^(?)^i : fe 
W/^ST^^o ^CT\ gI2 0 [Z^-T^OlZ. Uil 
yNfflTFT2 0 0 4, 2 0 0 5^EIt^ o 
Ttt, Ut7 hfflTFT 2 0 0 4l:l4PITFTS, U 
t7 HTFT 2 0 0 5l:ttNiTFT6fflWc. TF 
T2 0 0 4OV-^fi«ll «jgVDD 2 IdJgltt^ftT 
43 0. FH>S«ttTFT2 0 0 L 2 0 0 2©^- 
hftffifrSfiS^tlTC^o TFT 2 0 0 5^)V-XS« 
te. ilgGNDf:gl^nTi5 0, HK>(S«liTF 
T 2 0 0 3 <r>v- YnmzfflgfetVZ^*. 

[0124] mnmm^<D. xy^^^y^tm^t^ 
mm ^oi^^Mirasu-fey hJBrwt^E-r 

£) TFT 2 0 0 4. 2 0 0 5©f-HS^Ut 
yhSf («Atf^<0«ffl(lttO-VDD2) £A* 

■rs„ ^2 o \zmvrz£otem&Lxv±y vm<nm^ 

tltaO, TFT 2 0 0 4. 2 0 0 5^IL, TFT 
2001. 2002 <Dtf— HS^tfiUVDD 2 (C, 
T F T 2 0 0 3 ©y- HS«)tttHG N D l:ft 0 , t. 

$>tz$mmvtmitfrz>^£iz&v. §»<0*s£**ie»r<* 

[0125] Ut7hlTFT2 0 0 4, 2 0 0 5W 
■r*;MBtt, TFT2001. 2002. 2 0 0 3(7)^' 

M£T[e]£ (ftflcMfCtt. TFT2 0 0 4OHH >S 



( 16 ) *&P*I 2002-1 18458 

30 

ti:^tt^ifi^t»t:VDD2(:i6^^, TFT20 
[0 12 6] [*jfi«9]***fiffil*c:*ViTtt, u^;i/-> 

[0 12 7] 122 EC^-riU^fC^Dl^T. «iSgK2 2 5 
0 K*5W-£TFT 2 2 0 4(Dir- h«ffi^tt, fficO^SS 

io ^j^T^Lfc@KT«fes— 5£^«aR*<a^A*sn, 

feO^Ttt, iMiffl/^l^X (Ctrl. Pulse) 

[0 12 8] ^2 2lC*3l>T, TFT 2 2 0 4ttNS"tf 
ffitftD, U^k>7?»]©TFT 2 2 0 1 - 2 2 0 3 

20 [0 12 9] SiJSM 1 0]*%BJ(DI/^;i/^>^^^^^ 
bfc#l<£ig2 1 K^Tc 0 2 1 rtKLttbfcTFTc&S^ 

3 0 1 -3 0 9H ^n^enm 3 ©la&BftKittUfcT 

FTCD#-^ 3 0 1 -3 0 9 CMbTl^o 
[0 13 0] HI 2 lcD^JTii, S«ffia*ia^£nT^fc: 

t&d. mwtmzmmzfttzTFT 3 0 1 , 304, 3 

30 3 4 0 ^lT&l/^k>7^l:ftfi*tlT^S. CCD 
[0 13 1] 04* , E^T;U^-^A • ir-h* 

[0 13 2] *5!^<OU^JI/->7^^fflliT^iSS»lHl 
* ZmffcT Z> T F TOlttt^tf <=>0#*^SttiC t^«F 
40 FTH jftS^SE«-rSZ:t^a*b^n TFT 

t>, 0 2 1 (D^^iziEStsm-t^^tiz^o. ma 1*5 
-5. spat. wai^u-if-Hawtt, 

WXdo&tztb, #TFT^¥ff fCiE^-r^C^T, 26 

[0 13 3] [^S§#Jl l]*fi!^£ig^bTf£/&Lfci£ 
50 **JS«"Ctt- *^SJ^ig^LT^^ 
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[oi3 4] £<D£.otsL&7K&mtz\i* 

#J£0 13,01 4 43J;^0 1 5 tr^To 
[0135] 113 (A) tt»ftBt* 9 , **26 
0 1, «j»tiJ;fcffi2 6 0 2* ^A^gP2 6 0 3, ^ 
352 6 0 4, Ufp^yf 2 6 0 5, 7>ft2 6 0 6 

a>e*j*snT^*. *«wtt**«2 6 o 4\zmm~r 

[0 13 6] 013 (B) tefc'-T^*;*^"?*^ 
2 6 11, 31*35 2 6 12, *j»A*«2 6 13, IftfP 
X^f7?26 14, A , 7T I J-2 6 15, §^3$ 2 6 1 

[0137] 013 (C) tt^/W ;U=3 >tfzL-^£>£ 
l>tt«»at«*4B*T»0, *^2 6 2 1 , **^3$2 
6 2 2, §^3*2 6 2 3, liffM^f 2 6 2 4, ^ 
gP2 6 2 5t«SEStlTl^ B *fgBJlte3E*3$2 6 2 5 

[0 13 8] 0 13 (D) FY*)/ hr^fXyi/ 

-fT'&O, *^2 6 3 1, 31*35 2 6 3 2, T — A35 2 
6 3 3-C*ric£*l*. *3E9Jtt**3B2 6 3 2fc»rr 

[0139] 013 (E) BfUh:T'8 0, 2 6 4 
1, 7K-*-2 6 4 2, g|*3$2 6 4 3, 2 
6 4 4, ifffigB2 6 4 5fT«fiE*nS. 
*35 2 6 4 3 Kfflffi-rSd <h**T££«, 

[0 14 0] 0 13 (F) tt*«F»«fC*0, *^2 6 
5 1 , S*3$ 2 6 5 2, ISttfll^ 2 6 5 3, «fp*>f y 
f 2 6 5 4, T>^^-2 6 5 5^<o«fiic^nT^0, ^ 
-f^fX^ (MD) ^DVD (Digital Ve r 
s a t i 1 e Disc) KHEtfcs* tlttr — *** 7> 

S*3$2 6 5 2 Kfiffl-TS;! So 
[0 14 1] 014 (A) tt/t-V^-;UD >tfo.-^-e 

o , 2701, mmAJim 2702, ^*35 2 7 

0 3, H 2 7 0 4 TiffiStlS. 
352 7 0 3 I:lffl1-Su<l:^#5. 

[0 14 2] 014 (B) fctXD^A*f2SLfcia» 
W^l^yiz-t-^D, *f*2 7 1 1, ^*3$ 
2 7 12, xe-jJ- 352 713, tE&iKft: 2 714, 
JgfEX-f ^2 7 1 5ti«StlS. &33, CCDgHte 
gfi^itTDVD (Digtial Versat 

1 1 e Disc), CDf^ffiK #s£^£^fftllj^ 

W£^*35 2 6 1 2 tZjgffl-TS- 
[0 14 3] 014 (C) te^v^l^^T&O, * 
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#2 7 2 1, S*35 2 7 2 2, SBS35 2 7 2 3, 
^7^2 7 2 4, §^35 (0*L&t>) TffilS^^aSo 
#SSHj3teS*SB2 7 2 2 tcilffl-rS-^^tr^So 

[0144] 014 (D) ttH-IR^^y 
X^KTSO, ^^35 2 7 3 1, A> K«B2 7 3 2T 

M^ti^o **wtt**a5 2 7 3 i \zmm-rzz-kifi 

[0 14 5] 0 15 (A) «7n>hI/Dyx^^T 
£> 0 , 2 8 0 1, S*^S 2 8 0 2. 3fcjfi 

10 2 8 0 3, ^2 8 0 4, X^'J->2 8 0 5T« 

sntiris. »Jtt8B2 8 o i \z\mH$&<n*><n 

[0 146] 015 (B) HUTiyoyi^^T* 
0, *»2811, 2 8 12, ^81 2 

8 13, 3t®2 8 14, yt¥&2 8 15, U7U^^- 
2816, X^'J->281 7T*»J5E*nT^5. & 
SttSfi2 8 1 3 fCte#fi£^feO£ffi^Tt>&^ 
20 U R, G, B^)tt:fnfnMtfcESa:©t)£0$: 
ffiliTfcfil/i, *^B^^gI2 8 1 3tr3gffi-r^C 

[0147] &*3, 015 (C) tt, 015 (A) ft 
0 15 (B) *K::fctt£«S*S«*te2 8 0 1, 2 8 1 
2<Z>«lifia>— CT**bfc0T*So filtiB2 8 0 L 
2812H 2821, ^7-2 8 2 2, 2 

824-2826, ^^D^ 7 ^57-2 8 2 3, 7" 
UXA 2 8 2 7, ^gi 2 8 2 8, 282 
9, *6I*^»2 8 3 0T»ffiSft5o &S*3fr¥*2 8 
30 3 0 H a#*U>X&^tf3t^T«fiE$nSo 

ffiiC-e&^TfcAl^ 015 (C) *tr*5^T^ 

[0 14 8] Sfc. 0 15 (D) te, 0 15 (C) 
*5^-53tJB5t^ 2 8 2 1 (7)ii^-^J^^t/:iTS) 
*HSfiWTtt. 015 (C) ^^JSttSJtJH^* 
2 8 2 111 015 (D) tt:4B^U7l/^^-2 8 
40 3 1 , 2 8 3 2, U >X7 K 2 8 3 3, (B3K^ift 
^2 8 3 4, *3tU>X2 8 3 5TK$n^ 0 & 
43, HI 5 (D) IC^bfc^W^Rtt— «T*-3T1# 

50 B»lHlK<Dfl£KBj«JEIb)^51** mmm^ £mm%$£<v 
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<omns <o^m z *r m t -r ^ . 

[0 1 4 9] *^9jou^;u^^^cD— Si+llfC^D 

TV^sfcft, ^»<7)B«jlilgSoteBib«JE'fb^^^cH: 

g§0. 

[0 3] *i£#i 1 l;iT*Lfc*589i<E>2 A# 1 ft^ 

[0 5] *SSt*J2 l;:T3SLfc*3S9i<B2 A* 1 tti* 

S! U ~> 7 ^ <7> [hJ8§0o 

[07] ^mm3\zT^vr^mm(Di xti i tb* 

m u ~> ^ ^ 0c 

[08] 0 5 ^L&Ix^;|^^>7^(DIK!!j^<0&SR 
[0 9] ^USHW 4 t3T^ % 7~ 4 HJ 27* 

[0 1 0] *S6fi»J4 tCT*bfcTi?^>f h'J i7 
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[011] mmm4 \zx^vtzt z^r^ ^7 h u $ 

[0i 2] m^2xti2mt}mu^ji^y^<D^\ 

[0 13] USE^Jl 1 K^SEWSiBJSLfc^HI 

[0 14] £gttflll 1 JCT*5BW*itfflUfc«^« 

10 [015] mmmi i izT^mzmmisr^m^m 

[016] HSE0U5 tCT^bfc, *^<£>i/^;i^> 



[0 17] *M«6 KTjSLfc*5ElEG>2 A*J 1 UB 
^ ^COlHlgS0o 

[0 18] 0 1 7 ^*LfcU^;i/v^^©B»«F<D 

[0 19] *S£#J 7 KTSLfc*5£9l£>2 A# 1 Hi 

[0 2 0] *SE#I8 tCT^bfc, Ut^HI^A* 
£ ^ t~ £ * 56 m (D V < ; V is 7 9 <D EJ S§ 0 . 

[021] nmm 1 o tcr^i^ §tftms 
IBB***:*:, *i8fh{c*5WS**^<7)U^;u^7^o 

TFTK«0!l£^-f Ho 
[02 2] ^lfi60»J 9 iCTStfc, ««W»fflfi-^A 

* £ WT s #3g hj u ^ ;i/ ~> ^ 9 <d mm 0 „ 
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